HOMEWORK.1. 


TASK 1: Write a program that randomly generates the number of 
red, blue, and green points in a given image (img1.jpg). 


CODE PART: 


#include <iostream> 

#include “opencv2/core/core.hpp" 
#include “opencv2/highgui/highgui.hpp" 
#include “opencv2/imgproc/imgproc.hpp" 


using namespace cv; 
using namespace std; 
void SpreadSalts(Mat &img, int number_of_red, int number_of_green, int 
number_of_ blue) { 
Vec3b red_color(0, 0, 255); 
Vec3b green_color(0, 255, 0); 
Vec3b blue_color(255, 0, 0); 
for (int n = 0; n < number_of_red; n++) { 
int x = rand() % img.cols; 
int y = rand() % img.rows; 
img.at<Vec3b>(y, x) = red_color; 


for (int n = 0; n < number_of_green; n++) { 
int x = rand() % img.cols; 
int y = rand() % img.rows; 
img.at<Vec3b>(y, x) = green_color; 


for (int n = 0; n < number_of_blue; n++) { 
int x = rand() % img.cols; 
int y = rand() % img.rows; 
img.at<Vec3b>(y, x) = blue_color; 


int main() { 
Mat image = imread("imgl.jpg"); 


if (image.empty()) { 
cerr << "Error404 Not Found!Could not load(/open) image." << endl; 
return -1; 


} 


imshow("Original Image(Landing)", image); 
waitKey(0); 

int number_of_red; 

int number_of_green; 

int number_of_blue; 

cout << "Add the number of red points: "; 
cin >> number_of_red; 


cout << "Add the number of blue points: "; 
cin >> number_of_blue; 


cout << "Add the number of green points: "; 
cin >> number_of_green; 
SpreadSalts(image, number_of_red, number_of_green, number_of_blue); 


imshow("Modified Image(Landing)", image); 
waitKey (0); 


imwrite("imgl_ landing modified.jpg", image); 
return 0; 


OUTPUT: 


C:\Users\hp\source\repos\Prc + v 


Add the number of red points: 2000 
Add the number of blue points: 3456 
Add the number of green points: 4321 


EXPLANATION ABOUT FIRST TASK: 


Its main purpose is to read an image, let the user to input the 
quantity of red, green, and blue "salts" (pixels of particular 
colors), and then randomly add those colored pixels to the image. 
It then saves the altered image. 


Here is a description of the code in general: 


Including Libraries: Several OpenCV libraries as well as the 
common input-output stream library (iostream) are included in 
the code. 


The 'cv' and 'std' namespaces are declared to make it easier to 
write code. 'cv' is used for OpenCV functions, whereas ‘std’ is 
used for regular C++ functions. 


SpreadSalts Function: This is a custom function that takes a 
reference to an OpenCV Mat (matrix) object, representing an 
image, and three integers: number_of_red, number_of_green, 
and number_of_blue. It adds random pixels of red, green, and 
blue colors to the image. The purpose of this function is to 
"sprinkle" colored pixels (salts) onto the image. 


It defines three Vec3b variables to represent the red, green, and 
blue colors using the BGR (Blue, Green, Red) color format. 


It uses a loop to add random pixels of each color to the image. For 
each color, it generates random coordinates (x, y) within the 
image dimensions and sets the color of the pixel at that location 
to the corresponding color. 


Loads an image named "img1.jpg" using the imread function. If 
the image cannot be loaded, it displays an error message and 
exits the program. 


Displays the original image using imshow and waits for a key 
press using waitKey. 


Prompts the user to enter the number of red, green, and blue 
points (salts) they want to add to the image. 


Calls the SpreadSalts function, passing the loaded image and the 
user-specified salt quantities. 


Displays the modified image with the added salts using imshow 
and waits for a key press. 


Saves the modified image as "img1_landing_ modified.jpg" using 
imwrite. 


This code demonstrates a simple image manipulation task. It 
allows users to add random red, green, and blue pixels to an 
image, making it a useful starting point for experimenting with 
image processing techniques. 


TASK2: Write a program that counts red, blue, and green points 
in the previously generated image and verify that the count 
results match the actual results. 


CODE PART: 


#include <iostream> 

#include <opencv2/core/core.hpp> 
#include <opencv2/highgui/highgui.hpp> 
#incLlude <opencv2/imgproc/imgproc.hpp> 
#include <set> 


using namespace cv; 

using namespace std; 

void SpreadSalts(Mat &img, int number_of_red, int number_of_green, int 
number_of blue) { 


Vec3b blue_color(255, 0, 0); 


Vec3b red_color(0, 0, 255); 
Vec3b green_color(@, 255, 0); 
set<pair<int, int>> used_coordinates; 
for (int n = 0; n < number_of_red; n++) { 

int x, y; 

do { 

x rand() % img.cols; 

y = rand() % img.rows; 
} while (used_coordinates.count({ x, y }) > 0); 
img.at<Vec3b>(y, x) = red_color; 
used_coordinates.insert({ x, y }); 


} 
for (int n = 0; n < number_of_green; n++) { 
int x, y; 
do { 
x rand( img.cols; 
y = rand( img. rows; 
} while (used_coordinates.count({ x, y }) > 0); 
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img.at<Vec3b>(y, x) = green_color; 
used_coordinates.insert({ x, y }); 


for (int n = 0; n < number_of_blue; n++) { 

int x, y; 

do { 

x rand() img.cols; 

y = rand() img.rows; 
} while (used_coordinates.count({ x, y }) > 0); 
img.at<Vec3b>(y, x) = blue_color; 
used_coordinates.insert({ x, y }); 
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} 


int NumberOfColorPixels(const Mat &img, Vec3b color) { 
int count = 0; 
for (int y = 0; y < img.rows; yt++t) { 
for (int x = 0; x < img.cols; x++) { 
if (img.at<Vec3b>(y, x) == color) { 
count++; 
} 


} return count; 


} 


int main() { 
Mat image = imread("imgl.jpg"); 


if (image.empty()) { 
cerr << "Error404 Nt Found!Could not open(loading) the image." << 


endl; 
return -1; 
} 
imshow("Original Image(Landing)", image); 
waitKey (0); 


int number_of_red; 

int number_of_green; 

int number_of_blue; 

cout << "Add the number of blue points: "; 
cin >> number_of_blue; 

cout << "Addd the number of red points: "; 
cin >> number_of_red; 

cout << " Add the number of green points: "; 
cin >> number_of_green; 

SpreadSalts(image, number_of_red, number_of_green, number_of_blue); 
imshow("Modified Image(Landing)", image); 
waitKey (0); 

imwrite("lLanding modified.jpg", image) ; 
Vec3b red_color(0, 0, 255); 


Vec3b green_color(0, 255, 0); 

Vec3b blue_color(255, 0, 0); 

int actual_green_count = NumberOfColorPixels(image, green_color) ; 
int actual_red_count = NumberOfColorPixels(image, red_color); 

int actual_blue_count = NumberOfColorPixels(image, blue_color); 


cout << "Expected number of blue pixels is " << number_of_blue << ", actual 
number of blue pixels is " << actual_blue_count << endl; 

cout << "Expected number of red pixels is " << number_of_red <<", actual 
number of red pixels is " << actual_red_count << endl; 

cout << "Expected number of green pixels is " << number_of_green << ", 
actual number of green pixels is " << actual_green_count << endl; 


if (number_of_blue == actual_blue_count && number_of_green == 
actual_green_count && number_of_red == actual_red_ count) { 
cout << "The count results match the actual results"; 


else cout << "The count results doesnt match the actual results"; 


return 0; 


} 
EXPLANATION ABOUT SECOND TASK: 


It includes several OpenCV headers for image processing and 
manipulation and uses the standard C++ library. 

SpreadSalts function takes a reference to an OpenCV Mat object 
(representing an image) and three integer arguments: 
number_of_red, number _of green, and number _of_blue. Inside 
this function, it defines Vec3b objects representing blue, red, and 
green colors. It also creates a set called used_ coordinates to keep 
track of the coordinates where colors have been placed to avoid 
duplicates. It then uses a loop to place the specified number of 
blue, red, and green colors randomly on the image, making sure 
not to place them at the same coordinates twice. 
NumberOfColorPixels function takes a reference to a const Mat 
object and a Vec3b color and counts the number of pixels with 
that color in the image. 

In the main function it loads an image named "img1.jpg" using 
imread. If the image can't be loaded, it prints an error message 
and exits. 

It displays the original image using imshow and waits for a key 
press with waitKey. It then prompts the user to input the number 
of blue, red, and green points they want to add to the image. It 
calls the SpreadSalts function to modify the image by adding the 
specified number of colors.It displays the modified image and 


waits for a key press. It counts the actual number of blue, red, 
and green pixels in the modified image using 
NumberOfColorPixels. 

It compares the expected counts (input by the user) with the 
actual counts and prints whether they match or not. 


The code essentially allows you to "Sprinkle" blue, red, and green 
pixels randomly on an image and then verifies if the actual counts 
of these pixels match the user-specified counts. If they match, it 
prints a message indicating that the counts match; otherwise, it 
indicates that the counts do not match. 


OUTPUT: 


Add the number of blue points: 1234 
Addd the number of red points: 3552 
Add the number of green points: 1246 


When press the x button then this output will be open: 


Microsoft Visual Studio Debur X Ge || 


Add the number of blue points: 1234 

Addd the number of red points: 3552 

Add the number of green points: 1246 

Expected number of blue pixels is 1234, actual number of blue pixels is 1234 
Expected number of red pixels is 3552, actual number of red pixels is 3552 
Expected number of green pixels is 1246, actual number of green pixels is 1246 


The count results match the actual results 

C:\Users\hp\source\repos\Project2\x64\Debug\Project2.exe (process 14808) exited with code 0. 

To automatically close the console when debugging stops, enable Tools->Options—>Debugging->Automatically close the conso 
le when debugging stops. 

Press any key to close this window. . . 


TASKS: Using the given image (img2.jpg) Write a program that 
generates the following two images(use pixel value access) to 
check for histogram matching and analyze why the results are 
available. 


img2.jpg It's getting darker It's getting darker 
as it goes up as it goes down 


CODE PART: 


#include <opencv2/opencv.hpp> 
#include <iostream> 


using namespace cv; 
using namespace std; 


Mat GetHistogram(Mat& src) { 
Mat histogram; 
const int channel_numbers[] = { 0 }; 


float channel_range[] = { 0.0, 255.0 }; 
const float* channel_ranges[] = { channel_range }; 
int number_bins = 255; 


calcHist(&src, 1, channel_numbers, Mat(), histogram, 1, &number_bins, 
channel_ranges) ; 


int hist_w = 512; 

int hist_h = 400; 

int bin_w = cvRound((double)hist_w / number_bins); 

Mat histImage(hist_h, hist_w, CV_8UC1, Scalar(0, 0, 0)); 


normalize(histogram, histogram, 0, histImage.rows, NORM _MINMAX, -1, Mat()); 


for (int i = 1; i < number_bins; i++) { 
line(histImage, Point(bin_w * (i - 1), hist_h - 
cvRound(histogram.at<float>(i - 1))), 
Point(bin_w * i, hist_h - cvRound(histogram.at<float>(i))), 
Scalar(255, 0, 0), 2, 8, 9); 
} 


return histImage; 


} 


int main() { 
Mat img = imread("img2.jpg"); 


if (img.empty()) { 
cerr << "Error: Unable to load the image." << endl; 
return -1; 


int height = img.rows; 
int width = img.cols; 


Mat darker_up = img.clone(); 
for (int y = 0; y < height; y++) { 
float alpha = static_cast<float>(y) / height; 
for (int x = 0; x < width; x++) { 
Vec3b& pixel = darker_up.at<Vec3b>(y, x); 
pixel *= alpha * 1.27; 


Mat darker_down = img.clone(); 
for (int y = 0; y < height; y++) { 
float alpha = 1- static_cast<float>(y) / height; 
for (int x = 0; x < width; x++) { 
Vec3b& pixel = darker_down.at<Vec3b>(y, x); 
pixel *= alpha * 1.2; 


} 


imshow("Original Image", img); 
imshow("Darker up", darker_up); 


imshow("Darker down", darker_down) ; 


Mat hist_img = GetHistogram(img) ; 
Mat hist_darker_up = GetHistogram(darker_up) ; 
Mat hist_darker_down = GetHistogram(darker_down) ; 


imshow("Histogram (Original)", hist_img); 
imshow("Histogram (Darker Up)", hist_darker_up); 
imshow("Histogram (Darker Down)", hist_darker_down); 


waitKey (0); 
return Q; 


OUTPUT: 


EXPLANATION OF THIRD TASK: 


Image Loading- It loads an image named "img2.jpg" using 
OpenCV's “imread~ function. If the image loading fails, it displays 
an error message and exits. 


Histogram Generation-The ~GetHistogram’ function is defined to 
calculate and return the histogram of an input image. It uses 
OpenCV's ‘calcHist’ function to compute the histogram. The 
function returns a grayscale image representing the histogram. 


Image Darkening Effects- Two modified images are created from 
the original image: 


- "Darker Up": It darkens the image as you move up. The 
intensity of darkening increases as you go up in the image. It's 
achieved by multiplying each pixel's value by a factor (“alpha * 
1.27°) that depends on the vertical position of the pixel. 


- "Darker Down": It darkens the image as you move down. The 
intensity of darkening increases as you go down in the image. It's 
achieved by multiplying each pixel's value by a factor (“alpha * 
1.2°) that depends on the vertical position of the pixel. 


- The code calculates the histograms for the original image, 
"Darker Up," and "Darker Down" using the ‘GetHistogram” 
function. These histograms are represented as grayscale images. 
The original image and the modified "Darker Up" and "Darker 
Down" images are displayed using OpenCV's “imshow’ function. 
The histograms for all three images are also displayed using 
“imshow . 

ANALYZING: 


- The "Darker Up" image is darker at the top and lighter at the 
bottom, with the intensity increasing as you move up. This results 
in a histogram where the pixel values are shifted towards the 
lower end (darker shades) as you move up the image. The 
histogram shows more pixels with lower values. 


- The "Darker Down" image is darker at the bottom and lighter 
at the top, with the intensity increasing as you move down. This 
results in a histogram where the pixel values are shifted towards 
the higher end (lighter shades) as you move down the image. The 
histogram shows more pixels with higher values. 


- The original image has a relatively balanced histogram, as it 
contains a mix of pixel values throughout the image. 


By observing the histograms, the pixel value distribution changes 
in response to the applied darkening effects. Histogram matching 
techniques involve manipulating the pixel values to match a 
desired distribution, which can be useful for various image 
processing tasks such as enhancing contrast or achieving specific 
visual effects. 


TASK4: Complete the following images using the given images 
(img3.jpg, img4.jpg, img5.) 


CODE PART: 


#include <opencv2/opencv.hpp> 
#include <iostream> 


using namespace cv; 
using namespace std; 


int main() { 
Mat img3 
Mat img4 


imread("img3.jpg"); 
imread("img4.jpg"); 


if (img3.empty() || img4.empty()) { 
cerr << "Error: Unable to load one or both of the images." << endl; 
return -1; 


} 


if (img3.size() != img4.size()) { 
resize(img4, img4, img3.size()); 
} 


Mat result; 
subtract(img3, img4, result); 
Mat img5 = imread("img5.jpg"); 


if (img5.empty()) { 
cerr << "Error: Unable to load img5.jpg." << endl; 
return -1; 

} 

int x = (result.cols - img5.cols) / 2; 

int y =( result.rows - img5.rows)/1.5; 

Rect roi(x, y, img5.cols, img5.rows); 

Mat img5 gray; 

cvtColor(img5, img5 gray, COLOR _BGR2GRAY); 

Mat mask; 


threshold(img5 gray, mask,176, 255, THRESH BINARY); 
bitwise _not(mask, mask); 


img5.copyTo(result(roi), mask); 
imshow("THE FINAL RESULT", result); 


waitKey (0); 
return 0; 

} 

OUTPUT: 


EXPLANATION ABOUT LAST TASK: 


Two images, "img3.jpg" and "img4.jpg," are loaded into Mat 
objects named img3 and img4. These Mat objects are data 
structures used to represent images in OpenCV. Error Handling: 


The code checks if either of the loaded images is empty (failed to 
load) and displays an error message if so. 


Size Check and Resizing: \t compares the sizes of img3 and img4. 
If they are not the same size, img4 is resized to match the size of 
img3. This ensures both images have the same dimensions for 
further processing. Result Matrix Initialization: An empty Mat 
object named result is initialized. This matrix will store the result 
of subtracting img4 from img3. /mage Subtraction: 


The code performs image subtraction by subtracting img4 from 
img3 and stores the result in the result matrix. This operation 
calculates the pixel-wise difference between the two images. And 
then a third image, "img5.jpg," is loaded into a Mat object named 
img5. 


The code calculates the position (x, y) to place img5 onto the 
result image. The x coordinate is set to place img5 in the 
horizontal center of result, while the y coordinate places it closer 
to the bottom of result. 


A region of interest (ROI) is defined using a Rect object named roi. 
This defines the rectangular area where img5 will be placed 
within the result image. The position and size of the ROI are 
determined by the previously calculated (x, y) and the dimensions 
of img5. 


Grayscale Conversion: 


img5 is converted to grayscale, and the result is stored in a Mat 
object named img5_ gray. Grayscale images contain only intensity 
information without color. 


Thresholding Operation: 


The thresholding operation involves creating a binary mask. In 
this case, img5_gray is thresholded with a threshold value of 176. 
Pixels with intensity values greater than or equal to 176 are set to 
255 (white), while those below 176 are set to 0 (black). This 
effectively separates the objects of interest from the background 
in img5_ gray. 


Inverted Mask: 


The binary mask is inverted using the bitwise_not function. This 
switches white and black areas in the mask. Now, areas of 
interest are black, and the background is white. 


Image Blending: 


img5 is copied onto the result image within the previously defined 
ROI (roi). The inverted mask is used to blend img5 into the result 
image. This operation combines img5 and result in a way that 
preserves the background of result while adding img5 in the 
specified position. The final result image, containing the merged 
content of img3, img4, and img5, is displayed in a window titled 
“THE FINAL RESULT." 


This code loads, processes, and blends multiple images together, 
with a specific focus on thresholding to separate objects from the 
background and then placing one image onto another. 


